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DETAILED ACTION 

This is a NOTICE OF ALLOWANCE in response to the instant U.S. Application 
10/667160, filed 9/17/2003, which claims foreign priority of Korean Patent Application 
No. 2002-56314, filed on September 17, 2002. Acknowledgment is made of applicant's 
claim for foreign priority under 35 U.S.C. 1 1 9(a)-(d), with the certified copy filed in 
parent Application No. 10/667160. 

Allowable Subject Matter 

Claims 1-20 are allowed. 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with Ryan C. Carter on January 27, 2006. 

The application has been amended as follows: 

The ABSTRACT of the disclosure has been replaced with the followino amended 
abstract: 

"An adaptive hybrid automatic repeat request system and method include 
transmitting a data frame having channel-coded data and a parity bit using an initial 
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coding rate, receiving the data frame and performing channel decoding and correcting 
any error that exists. When the error is not corrected, an error degree of a 
corresponding frame is measured and a NACK message to which the measured error 
degree is added is transmitted to the transmitting terminal. A parity frame is 
retransmitted by channel coding a parity bit corresponding to a parity level determined 
in accordance with the error degree added to the NACK message, and is combined with 
a data bit of a data frame in which error correction fails. Channel decoding and error 
correction are then performed." 

CLAIMS 1-2. 6-7. 1 1-12. 15 and 17-18 have been amended as follows: 

1 . (Presently amended) An adaptive hybrid automatic repeat request method 
comprising: 

(a) transmitting a data frame including a data bit and a parity bit that are 
channel-coded using a predetermined initial coding rate; 

(b) receiving the data frame, performing channel decoding of the received 
data frame, and when an error exists In the channel-decoded data frame, correcting the 
error; 

(c) wh e n e i th e r there I s no error in th e channo l docodod data fram e and wh e n 
th e error i s corr e ct e d, transm i tt i ng an acknowl e dgomont mossag e to a transmitting 
t e rm i na l ; 

(d) {c} when the error of the channel-decoded data frame is not corrected, 
measuring an error degree of a corresponding frame and transmitting a negative 
acknowledgement message to which the measured error degree Is added, to the 
transmitting terminal; 
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{e) {d} transmitting a parity frame that is generated by performing channel coding 
of a parity bit corresponding to a parity level determined in accordance with the error 
degree added to the negative acknowledgement message; and 

(f) (el combining the retransmitted parity bit with a data bit of a data frame in 
which error correction fails and performing channel decoding and error correction. 

2. (Presently amended) The method of claim 1, wherein in step (d) £c}, when a low 
density parity check code is used for the channel coding, the error degree of the frame 
is measured using a value of posterior probability of each data bit of the decoded data 
frame. 

3-5. (Original) 

6. (Presently amended) The method of claim 1 , wherein in step (e)£dl, the parity 
level In accordance with the enror degree is determined in consideration of a 
retransmission success probability and throughput. 

7. (Presently amended) The method of claim 1 , further comprising: 

(g) ijQ monitoring the error degree that is added to the negative 
acknowledgement message and transmitted to the transmitting temninal, for a 
predetermined amount of time and predicting a channel environment; and 

<M) £al adjusting the initial coding rate in consideration of the predicted channel 
environment. 

8-10. (Original) 

1 1 . (Presently amended) A method of receiving data in an adaptive hybrid 
automatic repeat request system, the method comprising: 
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(a) receiving a data frame transmitted from a transmitting terminal, perfonning 
channel decoding of the received data frame, and when an error exists in the channel- 
decoded data frame, correcting the error; 

(b) wh e n e ith e r there i s no e rror i n th e chann el decoded data framo and when 
th e error is corr e ctod, transm i tting an acknow l edgomont messag e to tho transmitting 
t e rm i na l ; 

(bl when the error of the channel-decoded data frame is not corrected, 
measuring an enror degree of a corresponding frame and transmitting a negative 
acknowledgement message to which the measured error degree is added, to the 
transmitting terminal; and 

(d) (ci combining a parity bit that corresponds to the negative acknowledgement 
message and is retransmitted from the transmitting terminal, with a data bit of a data 
frame in which error con-ection fails and perfonning channel decoding and error 
correction. 

12. (Presently amended) The method of claim 11, wherein in (e) {b), when a low 
density parity check code is used for the channel coding, the error degree of the frame 
is measured using a value of posterior probability of each data bit of the channel- 
decoded data firame. 

13-14. (Original) 

15. (Presently amended) A computer readable recording medium in which a 
program for executing an adaptive hybrid automatic repeat request method is recorded, 
the method comprising: 

(a) transmitting a data frame including a data bit and a parity bit that are 
channel-coded using a predetermined initial coding rate; 

(b) receiving the data frame, perfonning channel decoding of the received 
data frame, and when an error exists in the channel-decoded data frame, correcting the 
error; 
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(g) when oithor thoro is no e rror in th e chann e l d e coded data framo and whon 
tho error i s corr e ct e d, transm i tting an acknow l odgomont m e ssage to a transmitting 
t e rmina l ; 

(d) {cl when the error of the channel-decoded data frame is not corrected, 
measuring an error degree of a corresponding frame and transmitting a negative 
acknowledgement message to which the measured error degree is added, to the 
transmitting terminal; 

(e) fdl transmitting a parity frame that is generated by performing channel coding 
of a parity bit corresponding to a parity level determined in accordance with the error 
degree added to the negative acknowledgement message; and 

(f) £§1 combining the retransmitted parity bit with a data bit of a data frame in 
which error correction fails and performing channel decoding and error correction. 

16. (Original) 

17. (Presently amended) A computer readable recording medium in which a 
program for executing the method of receiving data in an adaptive hybrid automatic 
repeat request system is recorded, the method comprising: 

(a) receiving a data firame transmitted from a transmitting tenninal, perfonning 
channel decoding of the received data firame, and when an error exists in the channel- 
decoded data firame, correcting the error; 

(b) wh e n e ith e r th e r e is no e rror in tho channel docodod data fram e and whon 
th e orror I s corr e ct e d, transm i tting an acknowlodgomont mossago to tho transm i tt i ng 
t e nnina l ; 

(g) £b} when the error of the channel-decoded data frame is not conrected, 
measuring an en-or degree of a corresponding frame and transmitting a negative 
acknowledgement message to which the measured error degree is added, to the 
transmitting terminal; and 

(d) (c) combining a parity bit that corresponds to the negative acknowledgement 
message and is retransmitted from the transmitting terminal, with a data bit of a data 
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frame in which error correction fails and performing channel decoding and error 
correction. 

18. (Presently amended) An adaptive hybrid automatic repeat request apparatus 
comprising-of: 

a transmitter for transmitting a data frame including a data bit and a parity bit that 
are channel-coded using a predetermined initial coding rate, and retransmitting a parity 
frame that is generated by performing channel coding of a parity bit con^esponding to a 
parity level determined in accordance with an error degree added to a negative 
acknowledgement message transmitted via a predetermined channel; and 

a receiver for receiving the data frame transmitted from the transmitter, 
performing channel decoding of the received data frame, wh e n thero i s no error i n tho 
chann e l d e cod e d data frame or the error is corr e ct e d, transm i tting an acknow l odgomont 
m e ssag e to th e transm i tter, when the error of the channel-decoded data frame is not 
corrected, measuring the error degree of a corresponding frame and transmitting a 
negative acknowledgement message to which the measured enror degree is added, to 
the transmitter, combining a parity bit that corresponds to the negative 
acknowledgement message and is retransmitted from the transmitter, with a data bit of 
a data frame in which error correction fails and performing channel decoding and error 
correction. 

19-20. (Original) 

REASONS FOR ALLOWANCE 

The following is an examiner's statement of reasons for allowance: 

The prior arts of record taken alone or in combination fail to teach, anticipate, 
suggest or render obvious the claimed invention for an adaptive hybrid automatic repeat 
request method, as recited in the independent claims 1, 11, 15, 17, 18, including inter 
alia, "when the error of the channel-decoded data frame is not corrected, measuring an 
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error degree of a corresponding frame and transmitting a negative 
acl^nowledgement message to wiiicii ttie measured error degree is added, to the 
transmitting terminal''. 

Also, independent claims 8 and 16 recite an adaptive hybrid automatic repeat 

request method, including inter alia, "retransmitting a parity frame that is generated by 

performing channel coding of a parity bit corresponding to a parity levei determined 

in accordance with an error degree added to a negative acltnowledgement 

message transmitted from a receiving terminal". 

Subsequently, Claims 1-20 are allowable. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Pertinent Art 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kuo et al. (US200301 45269) PUBL.: July 31, 2003, APPL-NO: 10/125644, 
FILED: April 19, 2002. 

The closest prior art to the claimed invention is that Kuo discloses, Figures 1-4, a 
method of transmitting encoded symbols (X.sub.1, X.sub.2, X.sub.3, . . . X.sub.k 
(steps 101, 102, 103), including data and parity check (e.g., a cyclical redundancy 
check or CRC) for transmission 303, (Figures 1 and 2), and decoding (203) the 
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received encoded symbols according to accumulated log likelihood ratios (step 105), 
and at the error checker 204, performing error checks (e.g.. a cyclical redundancy 
check or CRC) for a block of information bits (step 106). If the error check is passed, 
an acknowledgment (ACK) is sent from an ACK sender 206 (step 108). If the error 
check failed, a negative acknowledgment (NACK) is sent from a NACK sender 207 
(step 109), and after the NACK is received at the source, the encoded symbols are 
retransmitted to the destination (step 1 10). A posteriori probability (APP) of the 
information b is calculated for the basis of the maximum a posteriori probability (MAP), 
which is an estimation of the most likely information bit to have been transmitted in a 
coded sequence of infonnation. 

However, Kuo fails to teach, anticipate, suggest or render obvious the claimed 
invention of "measuring an enror degree of a corresponding firame and transmitting a 
negative acknowledgement message to which the measured error degree is added, to 
the transmitting terminal". 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAMES C. KERVEROS whose telephone number is 
(571 ) 272-3824. The examiner can nonnally be reached on 9:00 AM TO 5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert Decady can be reached on (571 ) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-firee). 
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